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(54) A functional potyolef Inlc film 

(57) A functional polyolefinic(tubular) film combined 
with an inorganic filler (such as CaCOs) having a thick- 
ness of 5-150 um, which is applied in a corona dis- 
charge at a high voltage current of 50-3, 000 W/m 2 /min.. 
A process for manufacturing that film. Products 
obtained from that film [packaging bag, adhesive- 
backed sheet and adhesive tape (such as tape for adhe- 
sive masking film for coating)]. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a functional poly- 
olefinic film. In more detail, it relates to a polyolefinic 
film, or a tubular film applied in corona discharge treat- 
ment at a high voltage current, which has not been pro- 
posed conventionally, and manufacturing method 
thereof, and bags for packaging, adhesive sheet and 
adhesive tape manufactured from their films. 

DESCRIPTION OF THE PRIOR ART 

In general, paper is opaque and weak against 
water, and also in mechanical strength but quite low in 
cost, hygroscopic, superior in touching, air permeability, 
moisture permeability, adhesive property, writing prop- 
erty and printing property and so on, in addition, easy to 
be torn by hand and good to recover as base material 
(hereinafter referred as "recoverabflity") and to be dis- 
posed (hereinafter referred as "disposability"), so that a 
large amount of paper has been used. On the other 
hand, polyolefinic film is superior in transparency, 
mechanical strength and water resistance, compara- 
tively low in cost and so that a large amount of the film 
is used also in a various fields, but not soft in touch, infe- 
rior in air permeability, moisture permeability and adhe- 
sive property and not easy to be torn by hand like in 
case of paper and inferior in base material recoverabilrty 
and disposalability. That is, there have not existed such 
polyolefinic film such as having water resistance and 
being superior in touch, air permeability, moisture per- 
meability, writing property and printing property. If such 
film as a polyolefinic film which has such properties of 
paper is developed, it can be not only for replacement 
with paper but also for a widely new use, in which a tear- 
ing property is needed but paper is not used therefor 
due to low water resistance. 

The object of the present invention is to provide the 
functional polyolefinic film or tubular film, which have not 
been proposed conventionally, being superior in touch, 
air permeability, moisture permeability, printing prop- 
erty, writing property and adhesive property like in 
paper, and easy to be torn by hand, resistance for water 
and chemicals, which means not broken with water and 
not deteriorated by being in contact with such as acid or 
alkali and good for disposability, and manufacturing 
method thereof and the products in which such materi- 
als are used. 

The present inventor has completed the invention 
relating to the manufacturing technique by applying a 
corona discharge on the inner surface of the polyolefinic 
tubular film to make a masking film, filed a patent appli- 
cation thereof and obtained a Japanese Patent under 
the number of 2,514,899. On the other hand, when 



developing this technique of the patent, he has found an 
outstanding result for solving the above conventional 
problems in case a specific condition of the corona dis- 
charge is applied and continued to study this technique 
5 and completed the present invention. 

SUMMARY OF THE INVENTION 

The present invention relates to a functional poly- 

io olefinic tubular film consisting of polyolefinic resin com- 
position combined with inorganic filler which is 5-150 
nm in thickness and on either inner or outer surface, or 
on both surfaces of which a corona discharge is applied 
at a application power of 50-3,000W/m 2 /min.. 

is Further, the present invention relates to a functional 
polyolefinic tubular film consisting of polyolefinic resin 
composition combined with inorganic filler, on either 
inner or outer surface, or on both surfaces of which a 
corona dicharge is applied, is characterized in that at 

20 least one of physical property values of tearing strength, 
strength at rupture, elongation at rupture and shock 
strength after the corona discharge is applied is less 
than 70 as a relative value compared with 100 as the 
corresponding physical value taken before the corona 

25 dicharge treatment Still further the present invention 
relates to a functional polyolefinic tubular film consisting 
of polyolefinic resin composition combined with inor- 
ganic filler, on either inner or outer surface, or on both 
surfaces of which a corona dicharge treatment is 

30 applied, is characterized in that one or both of physical 
property values of an air permeability and a moisture 
permeability after the corona discharge application is 
more than 300 as a relative value compared with 1 00 as 
the corresponding physical property value taken before 

35 applying the corona discharge. 

Further more details of the invention will be 
explained as follows. Provided that the physical prop- 
erty value (initial value) of the tubular film before the 
corona discharge application is settled as 100, the 

40 physical property value after applying the corona dis- 
charge, as to tearing strength, strength at rupture, elon- 
gation at rupture or shock strength, at least one of them, 
preferably plural values are less than 70, more prefera- 
bly less than 60 and most preferably in particular less 

45 than 50. The lower limit of these physical property value 
is not determined in particular, as long as the aimed 
tubular film is obtained, it may be lower, but usually the 
lower limit is about 10. Further, in the case of the air per- 
meability and the moisture permeability, provided that at 

50 least one of them, preferably both of them, is settled as 
100 as initial value, it may be more than 300, more pref- 
erably more than 400 and most preferably more than 
500. As to the upper limit of the physical properties 
value after the corona discharge application, as long as 

55 the aimed tubular film is obtained, it may be a higher 
value, but it is usually about 2,000. It is essential to 
make the physical property value of the tubular film after 
the corona charge treatment in order to obtain the tubu- 
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larfilm which is the purpose of the present invention. 

For reference, the measuring method of each phys- 
ical property values are as follows. 

Tearing strength: JIS K7128, Process B (Elmendorf 5 
method) 

Strength at rupture: JIS K7127 
Elongation at rupture: JIS K7127 
Shock strength: ASTM D1 709 

Air permeability: JIS P 81 17 w 
Moisture permeability: JIS Z 0208 

In the preferable manner of the functional poly- 
olefinic tubular film of the present invention, a poly- 
olef inic resin composition containing at most 30 parts by is 
weight of styrene-butadiene co-polymer containing 65- 
85wt% of styrene is used. In the preferable manner of 
the functional polyolefinic tubular film of the present 
invention, a polyethylenic resin containing at most 
30wt% of polypropylenic resin is used as polyolefinic so 
resin. 

In another preferable manner of the functional poly- 
olefinic tubular film, it is prepared in a form of roll to 
intend to make the product compact and improve the 
usability. When preparing the tubular film in a form of 25 
roll, it is carried out by being rolled up on a core in a flat 
form in the longitudinal direction. As a core material, a 
tubular body, for example, a paper tube, a plastic tube, a 
metal tube or a wood tube or the like, or a rounded bar 
(for example, a bar like solid cylinder) made of the 30 
above material. From the cost and functional viewpoint, 
the paper tube is preferable. Further, rf it does not mat- 
ter from manufacturing or using viewpoint, without using 
a core to prepare a roll, the above tubular film may be 
rolled up. ss 

Further, the functional polyolefinic tubular film of the 
present invention can be made flat and folded to make 
the film compact and intend to improve the usability. 

And, the present invention relates to a manufactur- 
ing method of a functional polyolefinic tubular film char- ao 
acterized in applying a corona discharge in application 
power of SO-S.OOOW/rrr^/min. on either inner or outer or 
both surfaces of a polyolefinic tubular film composition 
combined with an inorganic filler. 

In the present invention, the tubular film usually is 46 
manufactured by an inflation method, which may be car- 
ried out in air cooling or in water cooling. 

The thickness of the tubular film obtained by the 
above inflation method is preferably within the range of 
5-1 50 um, preferably in particular ft is within the range of so 
10-80 nm. This is because, if the thickness is less than 
5 urn, it is too weak-kneed, and happens to become dif- 
ficult in manufacturing, and if it is more than 150 pm, the 
central portion in thickness direction of the film is hardly 
influenced by a high voltage current and it is hard to ss 
obtain a functional film to be attained by the present 
invention. 

In particular, when the thickness of the film is thin 



like in approximately 10-30 um, the functional film is 
manufactured at a comparatively low treating power and 
promptly at low cost, which has the superior physical 
properties, that the present invention intends to obtain, 
such as the touching, the air permeability, the moisture 
permeability, the printing property, the writing property 
and the adhesive property and that the tearing becomes 
more easy and superior in water resistance and in 
resistance to chemicals. 

In the present invention, the corona discharge on 
the tubular film is carried out on either inner or outer, or 
both surfaces within a specific range by applying a high 
treating power of 50-3,000W/m 2 /min.. If the treating 
power is less than SOW/rr^/min., the functional film hav- 
ing the specific properties which the present invention 
intends can not be obtained, if it is more than 
3,000W/m 2 /min., the lives of the electrode roll and the 
treatment roll become short and the film suffers from 
generating a lot of large holes, a film having even quality 
can not be obtained. And, the treating power shows the 
value which is given by dividing an electric capacity (W) 
indicated with a number of watt by the width (m) of the 
f am to be treated and a film speed (m/min.), which indi- 
cates a unit of W/rrr^/min.. The power applied in the 
present invention is given by arranging appropriately the 
power and/or the film speed in accordance with the film 
width. For instance, compared with the normal corona 
discharge, if employing the followings such as approxi- 
mately 2-100 times of power, or approximately 0.01-0.5 
times of film speed, the large amount of treating power 
of the present invention is applied. Further, ft needs not 
to mention that, if it is possible to obtain a wished film, 
the treatment power may be of 50-3, 000 W/rrrVmin. by 
combining the power capacity other than the above with 
film speed. 

The corona discharge application on the inner sur- 
face of the tubular f flm can be carried out by applying 
the treating power of 50-3,OO0W/m 2 /min. on the outer 
surface of the tubular film while contacting at least a pair 
of electrodes applied by a high voltage current with the 
outer surface of the film in the state keeping a space of 
1-7 mm from the inner surface of the film running in the 
existence of a sealed gas 6uch as air, nitrogen gas, 
argon gas, xenon gas or carbon dioxide. In a known 
corona discharge treatment, although merely 30- 
40W/m 2 /min. of high voltage current is applied, in the 
present invention, although the application power is var- 
ied in a high or low value according to the thickness of 
the polyolefinic film, in the case of a similar thickness at 
least 2 times of the treating power of normal corona dis- 
charge is applied, such powerful treating power has 
never been informed, for the first time it has been exper- 
imented and reported by the present inventor. Accord- 
ingly, the effect of such powerful application power of 
the present invention has not completely been 
expected. 

The corona discharge application on the outer sur- 
face of the tubular film is carried out by making the inner 
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surface of the tubular film in running state tightly in con- 
tact with the inner surface right after being molded in an 
inflation method, or after being applied with the corona 
discharge application, and being applied by 50- 
3,000W/m 2 /min. of the application power on the outer 
surface keeping a gap of 1 -3 mm between at least a pair 
of electrodes applied by a high voltage current. 

In the case, in the present invention, both surfaces 
of the tubular film are applied with the corona discharge, 
the treating power for a corona discharge may be same 
or different, if it is same, in the form of a flat film both sur- 
faces of it show a homogeneous nature, on the contrary, 
if a different treating power is used, in the form of a flat 
film, both surfaces of the film can be different in the 
nature of wetting tension and so on. In the latter case, it 
is advantageous to differentiate the front and the back 
when using it in the case where the front and the back is 
needed to be differentiated. Further, when carrying out 
the corona discharge treatment, it does not matter 
which surface of the inner or outer first to be applied. 

In the present invention, polyolefinic resin includes 
a single polymer or a combination of more than one 
selected from the group of a high-pressure low-density 
polyethylene, an ethyl en e-vinyl acetate co-polymer, an 
ethylene-acrylic ester co-polymer, an ionomer, a high 
density polyethylene, a medium density polyethylene, a 
straight-chain low density ethylene- a -olefin co-poly- 
mer, a very-low density straight-chain ethylene - a - ole- 
fin co-polymer, a polyolefinic by metallocene catalyst, 
polypropylene, a polybutene-1 , a poly-4-methyl pen- 
ten e-1. 

As the inorganic filler to be used in the present 
invention, calcium carbonate, talc, kaolin, diatom ite, cal- 
cium sulfite, magnesium carbonate, barium carbonate, 
magnesium sulfite, barium sulfite, calcium sulfite, alumi- 
num hydroxide, magnesium hydroxide, calcium oxide, 
magnesium oxide, zinc oxide, titanium oxide, clay, cal- 
cium silicate, hydrotalcite, silica, silica gel, alumina, alu- 
mina gel, zeolite, cristobalite, tourmaline, 
shirasu(vo!canic ash), shirasu balloon, crinobutiGte, 
Ohya-stone, kaolin, colloidal sulfur, ultramarine, chro- 
mium oxide, nickel oxide, wet ferric oxide (which is 
formed by blowing a gas containing oxygen such as air 
in a suspension including neutralization reaction precip- 
itates between an aqueous solution of ferrous salt and 
an alkaline aqueous solution such as aqueous solution 
of the alkali carbonate while controlling the temperature 
at 20-70°C . For example, goethite particle (a -FeOOH). 
lepidocrosite particle (y -FeOOH) or 8 -FeOOH particle 
are mentioned. Configuration of the particles is like 
either one of a spindle, a needle or plate), particle of 
granular magnetite (which is formed by blowing a gas 
containing oxygen such as air in a suspension including 
neutralization reaction precipitates between an aque- 
ous solution of ferrous salt and an alkaline aqueous 
solution such as aqueous solution of alkali hydroxide 
while controlling the temperature at 45-100 °C . For 
example, hematite (a -Fe20 3 ) particle, magnetite (FeO x 



• Fe 2 0 3 , 0<xs 1) particle or maghemite (7 -Fe^^ par- 
ticle are mentioned. Configuration of particles is like 
either one of a spindle, a needle, a plate, a sphere, an 
octahedron, a polyhedron or an amorphous and so on) 

5 are mentioned, and these can be used in single manner 
or in any combination manner of more than one. 

The inorganic filler to be used in the present inven- 
tion is preferably treated in surface with any treatment 
agent in order to prevent it from being condensed, 

10 increase the dispersion to polyolefinic resin and 
increase its workability. As the agent for surface treat- 
ment, the followings are mentioned: silane coupling 
agent (for example, amino silane, metacryioxysilane, 
glytidoxysilane, mercaptosilane, vinyl silane and so on), 

15 aluminum coupling agent (for example, di-isopropoxy- 
aluminium-ethylacetoacetate, di-isopropoxy-aluminium- 
monometacrylate. aluminium-stearate-oxidetrimer, iso- 
propoxy-aluminiurr^alkylacetoacetate-mono-di-octyl- 
phosphate and so on), titanate coupling agent (for 

20 example, isopropyl triisostearoyl titanate, isopropyl 
bis(di-octylphosphite) titanate, isopropyldodecylben- 
zene sulfonyl titanate and so on), aliphatic acid (for 
example, stearic acid, palmitic acid, myristc acid, lauric 
acid and oleic acid and so on), aliphatic acid metal salt 

25 (for example, sodium stearate, calcium stearate, sodium 
paJmrtate, calcium palmttate, sodium milistate, calcium 
milistate, sodium laurate, calcium laurate, sodium 
oleate and calcium oleate and so on) and fatty amide 
(for example, stearamide and oleamide and so on). 

30 The diameter of the particles of the inorganic filler 
combined in the polyolefinic resin in the present inven- 
tion is preferably 0. 1 - 20 um in average This is because 
what is less than 0.1 is liable to be aggregated and 
difficult to combine to polyolefinic resin, and what is 

35 more than 20 um in average diameter of the inorganic 
filler, a forming a film by inflation method becomes diffi- 
cult and the surface property of the film happens to be 
deteriorated. 

In addition, the amount of volume to be combined of 

40 the inorganic filler is appropriately optional in accord- 
ance with the tubular film to attain, but normally it is 20- 
300 parts by weight to 100 parts by weight of poly- 
olefinic resin. This is because, if the combined amount 
of the inorganic filler is less than 20 parts by weight, the 

45 function to be attained by the present invention, for 
example to obtain a property like a paper is difficult, and 
if it is more than 300 parts by weight, it is difficult to form 
the film by inflation, in addition the surface property of 
the thus obtained film happens to be deteriorated. 

50 The base material of the functional polyolefinic 
tubular film of the present invention is a resin composi- 
tion consisting of the above polyolefinic resin and the 
inorganic filler, but when using a resin composition con- 
taining at most 30 parts by weight styrene-butadiene 

55 copolymer containing 65-85 wt% of styrene in addition 
to the above polyolefinic resin and the inorganic filler, a 
flexibility, an easy tearing property and an elongation at 
rupture are improved to approach to the paper property. 
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And. when using a polyethylenic resin as a resin 
component, if a polyethylenic resin combined with at 
most 30wt% of the polypropylenic resin i.e. a composi- 
tion consisting of 70-100wt% of polyethylene resin and 
30-0wt% of polypropylene resin is used, the obtained 5 
properties such as an easy tearing and a tensile 
strength are more improved to approach to the paper 
property 

In the resin composition of the present invention, a 
biodegradation-imparting agent or a photodegradation- 10 
imparting agent may be combined. As the biodegrada- 
tion-imparting agent, the followings can be mentioned, 
that is : a monosaccharide such as glucose, galactose, 
man nose and fructose, a disaccharide such as maltose, 
lactose and sucrose, a polysaccharide such as starch, is 
dextrin, cellulose, inulin, agarose, fructan, an amino 
sugar such as chitin, chitosan, amikacin, sisomicin, a 
reducing sugar such as aldose, ketose and heptose and 
an sugar alcohol such as tetritol and pentitol. The starch 
or its derivatives which are easy to be available and low 20 
in cost are easy to manufacture the film involving such 
materials with a higher function, and preferable in the 
property of biodegradation-imparting agent. 

Further, as a starch or its derivatives, for instance, 
the starch obtained from Indian corn, potato, rice, sweet 25 
potato and wheat and so on, or the starch grafted with 
poiymerizable monomer, the starch coated with silicone 
and so on or starch derivatives, such as modified starch 
which contains as main ingredients sugars such as glu- 
cose, molasses or casein sugar, and which is modified so 
with organic material which is liable to be eaten by any 
organisms. 

In the present invention, the combination amount of 
the biodegradation-imparting agent to a resin composi- 
tion is not limited in particular, however it varies greatly 35 
depending on the kind of the biodegradation-imparting 
agent to be used or the use of the film to be used, and 
usually the biodegradation-imparting agent is combined 
by the amount of 1-80wt% preferably 5-70wt% of 
100wt% of the composition including polyolefinic resin, ao 

In particular, in the case starch or its derivatives are 
combined as the biodegradation-imparting agent, the 
combination amount thereof is 5-70wt% preferably 6- 
50wt%, in particular preferably 7-20wt% of 100wt% of 
the composition including polyolefinic resin. If the 46 
amount of the starch or its derivatives is more than 
5wt%. according to the increased amount the biodegra- 
dation property is increased, and if it is more than 
70wt%, the physical property of polyolefinic resin is 
decreased outstandingly to cause it as the film to so 
become inappropriate in actual use 

Further, by the combination of the photodegrada- 
tion-imparting agent i.e. an additive generally called as 
a photosensitive reagent, such as a light sensitizer hav- 
ing a carbonyl group (benzophenone, acetophenone, 55 
anthroquinone etc.) or metallic compound (such as 
metallic salts of organic acid), in addition to the biode- 
gradability, the photodegradability is added, so that the 



decomposition of the film can be promoted after dis- 
posal. Further, when containing such photodegrada- 
tion-imparting agent which may decompose the films 
when the films are abolished in soil or water, even if 
there is little microorganisms in the soil or water into 
which the films are abolished, or the abolished films are 
come out of the soil or water, the decomposition of the 
f flms are promoted rapidly For that purpose, in the pref- 
erable manner of embodiment, the tubular film is manu- 
factured from the resin composition combined with the 
photodegradation-imparting agent in addition to the bio- 
degradation -imparting agent. 

As the concrete example one or a combination of at 
least two selected from the followings is mentioned: fer- 
rous diethyl-dithiocarbamate, manganese diethyi-di-thi- 
ocarbamate, zinc dibutyl-di-thiocarbamate, zinc di- 
isopropyl-di-thiophosphate, 1 ,4-benzoquione. benzyli- 
denephthalide, Hcyanobenzyliden] phtharide, N-o- 
phenyl-3-benzylidenephthaloimidine, anthraquinone 
and its derivatives, benzophenone and its derivatives, 
benzotriazole and its derivatives, 1 ,2-d (benzoyl ethyl- 
ene, dibenzoylbenzene, ditoluylbenzene, indandione, 
indanone, coumaranone. aliphatic acid metallic salt (for 
example: cobalt acetate, nickel acetate, nickel laurate, 
copper stearate acid, ferric stearate, zinc stearic acid), 
iron acetyl lactonate, 2-hydroxy-4-octyloxyIbenzophe- 
none and so on. 

The combined amount of the photodegradation- 
imparting agent may be different depending on the pho- 
todegradability intended, however usually it is combined 
in such a manner that of 1 00 wt% of a composition with 
polyolefinic resin 0.2-1 Owt%, preferably 0.5-10wt% of 
photodegradation-imparting agent may be included. 

And, by adding autooxidation agent oxidized oil or 
metallic salts, metallic oxide or metallic hydroxide and 
so on besides biodegradation-imparting agent and pho- 
todegradation-imparting agent, it is further promoted to 
decompose the films in soil or water. It is a matter of 
course to carry out a combination of other additives 
within the range wherein the object of the present inven- 
tion may not be lost 

As autooxidation agent substances to promote the 
oxidative destruction of the polyolefinic resin having car- 
bon-carbon double bond, such as oleic acid or ester 
thereof and so on, as oxidized oil, oxidized animal oil 
(such as tallow, lard, milk fat) and oxidized vegetable oil 
(such as rape-seed oil, corn oil. sunflower oil, saff lower 
oil) and as metallic salts, metallic oxides or metallic 
hydroxides such as inorganic acid salts (such as sulfite, 
hydrochloride, carbonate) or organic acid salts (such as 
carboxylate), oxide, or hydroxides of sodium, potas- 
sium, calcium, magnesium, zinc, aluminium, manga- 
nese or iron are mentioned. 

Further, the resin composition to be manufactured 
as the tubular film of the present invention may be com- 
bined with the biodegradation plastics and/or the photo- 
degradation plastics. As the biodegradation plastics; 
polycaprolactone, aliphatic acid polyester such as poly 
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(lactic acid), poly (glycol acid) or poly(hydroxybutylate). 
aliphatic polyestercopolymer, polyurethane resin, polya- 
mide resin, polyvinylalcohol. polyether such as polyeth- 
yleneglycol or polypropyleneglycol. as the 
photodegradation -plastics; ethylene-carbon monoxide 
copolymer, polyketone such as vinyl ketone copolymer 
are mentioned. 

The present invention also relates to such func- 
tional polyolef inic film as mentioned below. 

A film applied with a corona discharge at an treating 
power of SO-S.OOOW/rr^/min. on at least one side of 
the film being made of polyolefinic resin composi- 
tion combined with an inorganic filler and having 5- 
150 urn in thickness. 

A film applied with a corona discharge on at least 
one side of the film being made of polyolefinic resin 
composition combined with an inorganic filler, at 
least one of the physical properties of a tearing 
strength, a strength at rupture, an elongation at rup- 
ture or a shock strength after the corona discharge 
application is less than 70 comparing to the corre- 
sponding physical property value as 100 of the film 
just before the corona discharge application. 
A film applied with a corona discharge on at least 
one surface of the film being made of polyolefinic 
resin composition combined with an inorganic filler, 
one or both physical property values of an air per- 
meability or a moisture permeability after the 
corona discharge application is more than 300 as 
relative value comparing to the corresponding value 
as 100 of the film just before the corona discharge 
application. For reference, all of the examples and 
the preferable manners of the above mentioned 
substances or processes to the functional poly- 
olefinic tubular film of the present invention can be 
adapted similarly to the functional polyolefinic film 
of the present invention. The functional polyolefinic 
film according to the present invention can be proc- 
essed by applying the corona discharge on at least 
one surface of the film consisting of the polyolefinic 
resin composition combined with an inorganic filler 
at the power of 50-3.000W/m 2 /min.. 

Concretely, after applying a corona discharge at a 
given power, the functional polyolefinic film according to 
the present invention can be manufactured by cutting a 
tubular film at any portion perpendicular to the longitudi- 
nal direction, or by applying a corona discharge at a 
given power to a plain sheet-like film opened from a 
tubular film or to an originally formed sheet-like film. 

Further, the functional polyolefinic film of the 
present invention, which forms an approximately square 
shape, rectangular shape or band-like, can intend to 
make it compact or increase the way of how to use it by 
rolling it on a tubular body or bar to form a roll or folding 
it. 

The functional polyolefinic film and the tubular film 



have a various uses, but above all, the present invention 
relates to a packaging bag which is formed by cutting 
the functional polyolefinic tubular film by a given length 
perpendicular to the longitudinal direction of the tube 

5 and heat-sealing one opening. Accordingly, the above 
heat-sealed portion forms a bottom portion of the bag 
and the given length at the time of cutting becomes a 
height of the bag. 

The functional polyolefinic film of the present inven- 

io tion can be used preferably as a base material of an 
adhesive-backed sheet or adhesive tape. Accordingly, 
the present invention relates to an adhesive-backed 
sheet which is formed by applying an adhesive on one 
or both surfaces of the functional polyolefinic film, or an 

15 adhesive tape which is formed by applying an adhesive 
on one or both surfaces of the functional polyolefinic film 
cut by a given width. 

In the adhesive-backed sheet or adhesive tape, the 
support member may be a type of one-sided adhesive, 

20 in which one surface is applied with an adhesive and the 
opposite surface is applied with a release medium or a 
type of both-sided adhesive in which both surfaces are 
applied with an adhesive. In the case of the latter i.e. 
both-sided adhesive, one of the both sides is layered 

25 with a release sheet. And, in the case of former i.e. one 
side adhesive, a release agent may happen to be omit- 
ted. 

The adhesive tape according to the present inven- 
tion can be made use of preferably the object to be 

30 coated by applying it as a masking film for coating. In a 
preferable case where the adhesive tape of the present 
invention is applied to a masking film for use of coating, 
the above mentioned adhesive tape of the present 
invention is adhered on at least one portion of the edge 

35 area of the masking film (for instance, polyolefinic film) 
leaving an un-adhered portion. 

Also, the functional polyolefinic tubular film of the 
present invention can be used as a masking film itself 
for use of coating. 

40 The functional polyolefinic tubular film and the func- 
tional polyolefinic film of the present invention are a 
completely new type of film which is very similar in 
paper natures such as air permeability, moisture perme- 
ability, susceptibility to water, hygroscopicity, printing 

45 property, flexibility, coating ability, writing ability and 
adhesive property, near to the values of paper nature in 
connection with the strength such as the tensile 
strength and the tearing strength, which paper has. 
easy to break or tear it by hand, in addition superior in 

so the properties of such as water resistance and chemical 
resistance and preferable in treatment for disposal. 

Therefore, it needs not to mention as a replacement 
of a paper, and it is used as replacements of such as 
non-woven, woven fabrics and clothes, for instance, for 

55 use of packages (bags, boxes, envelopes) for cookies, 
fruits, vegetables, corns, fishery products, miscellane- 
ous goods, clothing, books, toys, tools, CDs, CD-ROMs, 
floppy discs, stationery, mechanical parts and electronic 
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parts, also for use of protective sheet (film), or for use of 
provisional adhering sheet (film) and for use of base 
material for adhesive-backed sheet and adhesive tape. 

In addition, since the above film of the present 
invention is superior in printing properly and writing 
property, it can be used for a replacement of normal 
paper, in particular of a synthetic paper. 

Further, since the present invention has air perme- 
ability, moisture permeability and light intercepting prop- 
erty, it can be used as packaging paper, paper for Shoji, 
house film for agriculture, mulching film for agriculture, 
light intercepting bag for fruits, protecting film or mask- 
ing film and so on. 

Other than the above, since the film of the present 
invention has the above superior properties, it can be 
used as sheets for construction (for instance, such as 
moisture preventing sheet) or wall papers. In particular, 
adhesive-backed sheet (film) and adhesive tape are 
what the nature of the functional polyolefinic film of the 
present invention is maximally utilized. 

Since the adhesive-backed sheet and adhesive 
tape are adhered on the plates of such as glass, metals, 
stones, plastics, woods and protects them, it is prefera- 
bly used for adhering things such as baggages, corru- 
gated boards, boxes, papers, plastics, fabrics, woods, 
metals and ceramics. In particular, the adhesive-backed 
sheet is used as dust-taking off roll and the adhesive 
tape is used as tape for adhering masking film, for 
adhering paper diaper, kraft tape or gum tape for pack- 
aging. The masking film for coating which is adhered by 
the adhesive tape of the present invention is used for 
instance for coating automobiles, buildings, roads, exer- 
cise field (stadium), parking areas and vehicles. 

EMPQPIMENT 

Next, although the present invention is explained in 
detail based on the embodiment illustrated, it is not lim- 
ited to this explanation. 

Manufacturing Example No. 1 of tubular film 

100 parts by weight of linear chain ethylene- 
butene-1 copolymer prepared in a low pressure vapor 
phase method at 0.920g/ml density, 1.0p/10min. melt 
index, and 70 parts by weight of calcium carbonate (the 
surface is treated by sodium stearate) having particle 
dia. in 2 um in average are heated and kneaded at 
180°C for 20 minutes in a Banbury mixer to obtain a 
resin composition. It is excluded from a circular die at 
180°C and obtained a tubular film by an air cooled infla- 
tion method having the thickness of 1 0 \nm and 30cm of 
flat width. 

Keeping the inside gap of the tubular film in 1.8mm, 
while sealing air inside, and keeping the running speed 
of the film at 1 5m/min M using a corona discharge instru- 
ment (made by Kasuga Denki), it is applied at 30kHz 
frequency and the application power of 85W/m 2 /min.. 



Then, it is made running at the speed of 15m/min. 
while keeping contact the inner surfaces of the tubular 
f flm tightly, and then while keeping the gap between an 
electrode and the film in 1 .8mm. and using a film outer 

5 surface corona discharge application instrument (made 
by Kasuga Denki), it is applied at 30kHz frequency and 
the application power of SSW/rrfrmin.. 

Thus processed films are measured of each physi- 
cal property value and the results are compared with 

10 each of the initial value. 

Tearing strength: JIS K7128, Process B (Elmendorf 
method) 

Strength at rupture: JIS K7127 
is Elongation at rupture: JIS K7127 
Shock strength: ASTM D1709 
Air permeability: JIS P 81 17 
Moisture permeability: JIS Z 0208 

zo The obtained film was 60% of the initial value of the 
tearing strength (vertical direction: 7.2g), 54% of the ini- 
tial value of the strength at rupture (vertical direction: 
0.41kg/25mm), 83% of the initial value of the elongation 
at rupture (vertical cfirection: 365 %), 26% of the initial 

25 value of the shock strength (28g/26 inches height), 5 
times of the initial value of the air permeability (26 
sec/1 OOcc), 8 times of the initial value of the moisture 
permeability (le.OOOg/m 2 for 24hrs), and easily torn by 
hands, sufficient for permeability in air and moisture, so 

30 that the nature of the film was to be said similar to paper. 

Comparative example in manufacturing the tubular film 

In the manufacturing example 1, the corona dis- 
ss charge treatment was carried out on both inner and 
outer surfaces, at the application power of 
20W/m 2 /min. ( which is to be carried out for improving a 
normal surface wetting tension, the values of the tearing 
strength, strength at rupture, elongation at rupture, 
40 shock strength, air permeability and moisture permea- 
bility were all appropriately same with the initial value 
respectively and the functional polyolefinic film simitar to 
the nature of paper was not obtained. 

45 Manufacturing example 2 of the tubular film 

100 parts by weight of high density polyethylene at 
0.950g/ml density. 2.0g/10min. melt index, 20 parts by 
weight of magnetite (FeO 0 .5 • Fe^O^ having particle 

so dia. in 0.3 um in average and 20 parts by weight of bar- 
ium sulfate (the surface is treated with sodium stearate) 
having particle dia. in 15 um in average are heated and 
kneaded at 180°C for 20 minutes in a Banbury mixer to 
obtain a resin composition. It is excluded from a circular 

55 die at 180°C and obtained a tubular film having the 
thickness of 20 um and 50 cm of flat width at 3.5 blow 
ratio and a winding speed of 80nVmin. by an air cooled 
inflation method. Keeping the inside gap of the tubular 
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film in 2.5mm, while sealing air inside, and keeping the 
running speed of the film at 30m/min., using a corona 
discharge instrument (made by Kasuga Denki), it is 
applied at 20kHz frequency and the treating power of 
SOOW/rrr^/min.. Then, it is made run at the speed of 
30m/min., while keeping contact the inner surface of the 
tubular film tightly, and then while keeping the gap 
between an electrode and the film in 2.5mm, and using 
a film outer surface corona discharge application instru- 
ment (made by Kasuga Denki), it is applied at 20kHz 
frequency and the application power of 300W/m 2 /min.. 

The obtained film was 72% of the initial value of the 
tearing strength (vertical direction: 18.5g), 63% of the 
initial value of the strength at rupture (vertical direction: 
0.87kg/25mm) f 73% of the initial value of the elongation 
at rupture (vertical direction: 387 %), 41% of the initial 
value of the shock strength (36g/26 inches height). 3.6 
times of the initial value of the air permeability (58 
sec/100cc), 5.4 times of the initial value of the moisture 
permeability (lO.BOQg/m 2 for 24hrs), and easily torn by 
hands, sufficient for permeability in air and moisture, so 
that the nature of the film was to be said similar to paper. 

Manufacturing example 3 of the tubular film 

100 parts by weight of ethyl en e-vinyl acetate copol- 
ymer containing 18wt% of vinyl acetate at 0.935g/ml 
density, 3.2g/10min. melt index, 20 parts by weight of 
starch particle of Indian corn and 30 parts by weight of 
zeolite having particle dia. in 5 nm in average are 
heated and kneaded at 180°C for 20 minutes in a Ban- 
bury mixer to obtain a resin composition. It is excluded 
from a circular die at 1 70°C and obtained a tubular film 
having the thickness of 80 and 80cm of flat width at 
3.2 blow ratio and a winding speed of 50m/min. by an air 
cooled inflation method. Keeping the inside gap of the 
tubular film in 2.5mm, while sealing air inside, and keep- 
ing the running speed of the film at 20m/min., using a 
corona discharge application instrument (made by Kas- 
uga Denki), it is applied at 15kHz frequency and the 
application power of 1 ,200W/m 2 /min.. Then, it is made 
run at the speed of 20mAnia while keeping contact the 
inner surfaces of the tubular film each other tightly, and 
then while keeping the gap between an electrode and 
the film in 2.5mm, and using a film corona discharge 
application instrument (made by Kasuga Denki), it is 
applied at 15kHz frequency and the application power 
of I^OOW/rrr^/min.. 

The obtained film was 47% of the initial value of the 
tearing strength (vertical direction: 38. 1g), 58% of the 
initial value of the strength at rupture (vertical direction: 
1 .26kg/25mm) t 67% of the initial value of the elongation 
at rupture (vertical direction: 425 %), 55% of the initial 
value of the shock strength (47g/26 inches height), 7.2 
times of the initial value of the air permeability 
(287sec/100cc), 6.7 times of the initial value of the 
moisture permeability (8,900g/m 2 for 24hrs), and easily 
torn by hands, sufficient for permeability in air and mois- 



ture and sufficient flexibility, so that the nature of the film 
was to be said similar to paper. Further, after this film 
was buried in soil for three months, strength at rupture 
lowered by 15.7% of the above initial value to show a 
5 sufficient biodegradability. 

Manufacturing example 4 of the tubular film 

100 parts by weight of ethylene-ethyl acrylate 

10 copolymer containing 12wt% of ethyl acrylate at 
0.940g/ml density, 2.8g/10min. melt index, 30 parts by 
weight of polycaprolactone and 245 parts by weight of 
cristobalite particle having particle dia. in 10 jim in aver- 
age are heated and kneaded at 180 °C for 20 minutes in 

is a Banbury mixer to obtain a resin composition. It is 
excluded from a circular die at 165°C and obtained a 
tubular film having the thickness of 130 ^um and 100 cm 
of flat width at 2.7 blow ratio and a winding speed of 
40m/min. by an air cooled inflation method. 

20 Keeping the inside gap of the tubular film in 6.0mm, 
while sealing air inside as a seated gas, and keeping the 
running speed of the film at 10m/min., using a corona 
discharge application instrument (made by Kasuga 
Denki), it is applied at 8kHz frequency and the applica- 

25 tion power of 2,800W/m 2 /min.. Tnen, it is made run at 
the speed of 10m/min. while keeping contacting the 
inner surfaces of the tubular film each other tightly, and 
then while keeping the gap between an electrode and 
the film in 3.0mm, and using a film corona discharge 

30 application instrument (made by Kasuga Denki), it is 
applied at 8kHz frequency and the application power of 
2,800W/m 2 /min.. 

The obtained film was 48% of the initial value of the 
tearing strength (vertical direction: 87g), 56% of the ink 

as tiaJ value of the strength at rupture (vertical direction: 
1 .89kg/25mm), 73% of the initial value of the elongation 
at rupture (vertical direction: 215 %), 47% of the initial 
value of the shock strength (63g/26 inches height), 6.1 
times of the initial value of the air permeability 

40 (6,350sec/100cc), 4.3 times of the initial value of the 
moisture permeability (1 ,2300/m 2 for 24hrs), and easily 
torn by hands, sufficient for permeability in air and mois- 
ture and sufficient flexibility, so that the nature of the film 
was to be said similar to paper. 

45 Further, after this film was buried in soil for three 
months, strength at rupture was lowered by 7.2% of the 
above initial value (vertical direction: 1.89kg/25mm) to 
show sufficient biodegradability. 

so Manufacturing example 5 of the tubular film 

In the manufacturing example 2, the same proc- 
esses as well as the manufacturing example 2 are fol- 
lowed other than the further combination of 15 parts by 
55 weight of styrene-butadiene co-polymer containing 
70wt% of styrene and 30wt% of butadiene (melt index 
0.9g/10min., trade name K-resin made by Philips). The 
obtained film was 53% of the initial value of the tearing 
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strength (vertical direction: 13.8g). 41% of the initial 
value of the strength at rupture (vertical direction: 
0.65kg/25mm). 65% of the initial value of the elongation 
at rupture (vertical direction :395%), 36% of the initial 
value of the shock strength (28g/26 inches height), 5.4 5 
times of the initial value of the air permeability 
(68sec/100cc), 7.6 times of the initial value of the mois- 
ture permeability (B.SOOg/m 2 for 24hrs), and easily torn 
by hands, sufficient for permeability in air and moisture 
with increased flexibility, so that the nature of the film w 
was to be said similar to paper. 

Manufacturing example 6 of the tubular film 

1 00 parts by weight of a resin composition consist- is 
ing of 85wt% of high density polyethylene at 0.950g/ml 
density. 2.0g/10min. melt index and 15 parts by weight 
of polyplopytene at 0.90g/ml density, 9g/10min. melt 
flow rate (230°C ) and 70 pats by weight of calcium car- 
bonate having particle dia. 2 um in average are heated 20 
and kneaded at 180°C for 20 minutes in a Banbury 
mixer to obtain a resin composition. It is excluded from 
a circular die at 180°C and obtained a tubular film hav- 
ing the thickness of 10 ^m and 30cm of flat width at 3.5 
blow ratio and a winding speed of 80m/min. by an air 25 
cooled inflation method. 

Keeping the inside gap of the tubular f Dm in 1.8mm, 
while sealing air inside as a sealed gas, and keeping the 
running speed of the film at 15m/min., using a film inner 
surface corona discharge application instrument (made so 
by Kasuga Denki), it is applied at 30kHz frequency and 
the application power of SSW/rrr^/min.. 

Then, it is made run at the speed of 1 5m/min. while 
keeping contact the inner surfaces of the tubular film 
each other tightly; and then while keeping the gap 35 
between an electrode and the film in 1 .8mm, and using 
a film outer surface corona discharge application instru- 
ment (made by Kasuga Denki), it is applied 30kHz fre- 
quency and the application power of SSW/rr^/min.. 

The obtained film was 35% of the initial value of the 40 
tearing strength (vertical direction: 3.7g), 41% of the ini- 
tial value of the strength at rupture (vertical direction: 
0.26kg/25mm), 52% of the initial value of the elongation 
at rupture (vertical direction: 341 %), 14% of the initial 
value of the shock strength (17g/26 inches height), 8 45 
times of the initial value of the air permeability 
(18sec/100cc). 13 times of the initial value of the mois- 
ture permeability (28 > 000g/m 2 for 24hrs), and easily 
torn by hands, sufficient for permeability in air and mois- 
ture, so that the nature of the film was to be said similar 50 
to paper. 

Manufacturing example 7 of the tubular film 

In the manufacturing example 1 of the tubular film, ss 
the order of the corona discharge to the inner or outer 
surface is reversed, that is, after application on the 
outer, the inner surface treatment was carried out, the 



other processes were carried out as well as in the 
example 1 , then the functional polyolef inic film having 
approximately same physical properties similar to the 
example 1 were obtained. 

Manufacturing Example 8 of tubular film 

100 parts by weight of linear chain ethylene- 
butene-1 copolymer prepared in a low pressure vapor 
phase method at O.920g/ml density, 1.0g/10min. melt 
index, and 70 parts by weight of calcium carbonate (the 
surface is treated by sodium stearate) having particle 
dia. in 2 in average are heated and kneaded at 
180°C for 20 minutes in a Banbury mixer to obtain a 
resin composition. It is excluded from a circular die at 
180°C and obtained a tubular film having the thickness 
of 10 um and 30 cm in flat width at 3.0 blow rate and a 
winding speed of 60m/min. by an air cooled inflation 
method. 

Keeping the inside gap of the tubular film in 1 .8mm, 
while sealing air inside as a sealed gas, and keeping the 
running speed of the film at 15m/min., using a film inner 
surface cocoa discharge application instrument (made 
by Kasuga Denki), it is applied at 30kHz frequency and 
the application power of 150W/m 2 /min.. 

The obtained film was 66% of the initial value of the 
tearing strength (vertical direction: 7.2g), 59% of the ini- 
tial value of the strength at rupture (vertical direction: 
0.41kg/25mm), 89% of the initial value of the elongation 
at rupture (vertical cfirection: 365 %), 30% of the initial 
value of the shock strength (28g/26 inches height), 4.5 
times of the initial value of the air permeability 
(26sec/100cc), 7.2 times of the initial value of the mois- 
ture permeability (16,0000/m 2 for 24hrs), and easily 
torn by hands, sufficient for permeability in air and mois- 
ture, so that the nature of the film was to be said similar 
to paper. Since this film is treated by corona discharge 
merely on the inner surface, by developing that film, a 
sheet-like film, merely one side surface of which is 
applied by a corona discharge is obtained. That sheet- 
like film can be easily differentiated in front and back, 
and by applying an adhesive layer on the surface 
applied by a corona discharge, without applying a 
release agent on the other surface an adhesive-backed 
sheet or adhesive tape is obtained. 

Packaging bag manufacturing example 

By cutting the tubular film obtained in the manufac- 
turing example 4 in a length of 50 cm each and the bot- 
tom portion was sealed by heat to obtain a packaging 
bag. In this bag 20kg of brocoli was packed and the 
opening was sealed by heat, and observed it for 4 days 
at 15°C and was found that the freshness of the content 
was kept. Accordingly, it was found that this packaging 
bag is effective as freshness keeping film. 
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Manufacturing example of functional polyolef inic film 

By flatting the tubular film obtained from the manu- 
facturing example 1 and cutting it at both edges in the 
longitudinal direction with a razor to obtain two sheets of s 
long films, and each of sheets is wound around a paper 
cylinder to obtain a roll. A plain film having a length of 
1 00 cm and a width of 30 cm was obtained from the roll. 
When using this film as a mulching film, it is recognized 
that growth of the weeds are delayed. to 

Example of manufacture of adhesive-backed sheet 

By cutting the tubular film obtained by the manufac- 
turing example 2 in longitudinal direction in parallel at is 
one side with a razor and developing the same to obtain 
a flat sheet. Then, by cutting it perpendicularly to the 
longitudinal direction in the length of 300 cm to obtain a 
sheet film having a rectangular shape of 100 cm x 300 
cm. On one surface thereof an adhesive was applied 20 
with an acrylic adhesive and on the other surface a sili- 
cone release agent is applied to obtain an adhesive- 
backed sheet. 

This adhesive-backed sheet was adhered on both 
sides of a glass of 3cm thickness to protect the glass. 25 
This glass plate was not hurt on the surface during dis- 
placement in a warehouse or transportation with vehi- 
cles. Used sheets were burnt in the combustion furnace 
to find that those were completeJy burnt out under the 
condition of low temperature and oxygen concentration. 30 

For reference, the adhesive-backed sheets are pre- 
pared intending these sheet to be overlapped in plurality 
for stock before use, so that one side thereof is applied 
by a release agent, however if it is stocked individually 
until its use, there is no need of applying a release 35 
agent. 

Example for manufacturing adhesive tape 

The tubular film obtained by the manufacturing 40 
example 5 was cut in the longitudinal direction in parallel 
at both sides with razor to obtain two sheets of plain film 
having width of 50cm. On the surface of these films a 
release agent containing long chain alkyi pendant type 
polymer as main ingredient was applied, on the back 45 
surface an adhesive containing polystyrene-polyiso- 
prene-polystyrene-block copolymer and petroleum 
resin as a main ingredient was applied and thus 
obtained sheets were wound on a paper cylinder, which 
was cut off at every 3cm width to obtain a plurality of so 
adhesive tapes. 

This adhesive tape is easy to cut by hands and very 
convenient when using. This adhesive tape was applied 
as fixing a floor seal sheet on a floor. In this case, since 
the tape is easy to be cut by hands, working efficiency 55 
was outstandingly improved. In addition, since the sur- 
face of the base material for the adhesive tape is 
applied powerfully by corona discharge , a free energy 



on the surface of the base material is very large as 60- 
70erg/cm 2 , plural convexes and concaves are gener- 
ated on the surface of the base material and the bond- 
ing strength between the base material and the release 
agent or the adhesive agent is great, so that the release 
agent or the adhesive agent is kept stable without peel- 
ing off from the surface of the base material. And, when 
peeling off the adhesive tape from the objects, there 
remains no adhesive thereon. 

Example for manufacturing masking film 

The corona discharge treatment was applied on the 
back surface of a high density polyethylene film having 
10 urn in thickness, 100cm in width and 50cm in length, 
and the wetting tension was arranged as 45dyn/cm. 
And, to one end in the longitudinal direction, an adhe- 
sive tape manufactured in the above mentioned manu- 
facturing example was applied becomes opposite 
(overlapped) to the corona discharge applied surface of 
the film to obtain a masking film for coating. 

This masking film was applied to an iron plate 
standing vertically in such a manner as the portion of 
the adhesive tape was located above and the tape itself 
was positioned laterally 30cm in length, and the remain- 
ing tape was cut off. When a red acrylic coating material 
was applied on that film, the coating material was 
applied evenly on the film without any trouble, and there 
was no dropping of the coating material. The masking 
film and the adhesive tape were bonded rigidly and the 
adhesive layer of the adhesive tape also was also rigidly 
bonded to the supporting member without peeling off. 

Use examples as film with the air and moisture permea- 
bility 

The air permeability and the moisture permeability 
of the film prepared in the manufacturing example 4 are 
measured. 

Air permeability: 1,040sec/100cc 
Moisture permeability: 5.283Qfrr? • 24 hrs 

Thus, in the present invention, although the film is 
not elongated, it has an air permeability and a moisture 
permeability equal to a normal elongated film for use of 
baby's nappy holder, and has become obvious that the 
touch is better than the conventional film for use of 
baby's nappy holder. Further, from this film, a simple 
rain coat is manufactured and tried it on actually, there 
was no becoming stuffy and kept in shape and strength 
even in wetting without becoming softened. Further, in 
use of an air permeable bag for accommodating a heat- 
ing agent for a throwaway body warmer, there was 
ample air permeability and heat transmissibility. 
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EFFECT OF THE INVENTION 

Now, the effects derived from the present invention 
are described hereinafter. 

As mentioned above, the functional polyolefinic 5 
tubular film and the functional polyolefinic film of the 
present invention are what are obtained after being 
applied by the strong corona discharge, which was at 
least two times compared with the conventional one and 
has never been carried out for such a film, so that the io 
following effects, which have never been realized hith- 
erto, are derived. 

(a) Since the tearing strength and the tensile 
strength are lowered, which is easy to tear by hand, is 
so that the products prepared from this film are 
easy to be torn without using such as cutters, 
accordingly working efficiency is superior. In partic- 
ular, in the case of the tape, it is superior in being 
torn laterally. 20 

(b) The outer look and the touch are paper-like, it is 
used not only as a replacement of paper but also as 
the replacements of non-woven fabrics, fabrics and 
cloth. 

(c) Since the degree of the air and moisture per me- 25 
ability is large, the usages for what are requested to 

be air permeable or moisture permeable, for such 
as baby's nappy holder, packaging bags for keeping 
freshness and simple rain coat are widely arranged. 

(d) In addition to the paper-like touch and easy tear- 30 
ing strength, air and moisture permeability, the 
properties, which are inferior as paper, such as 
water resistance and resistance against chemicals 
are superior, so that it functions as supplementally 

to defects of paper. And, for use of what are not ss 
used because of the inferiority of the water resist- 
ance and resistance against chemicals, such as 
throwaway gloves and various kind of labels for 
chemicals, it can be used. 

(e) Comparing to a normal polyolefinic film, since it 40 
is outstandingly improved in disposal of waste, after 
use, the environmental contamination does not 
occur, and that the btodegradability or photode- 
gradability is easily given, which causes to exist 
tender to the environment. as 

(f) By selecting the kinds of the ingredient which are 
combined, their ratios or the tension of the corona 
discharge application, the control for the transpar- 
ency, the degree of whiteness, mechanical strength 

or combustibility is easily carried out. so 

(g) Since many fine convexes or concaves are 
formed on the surface of the film, the touch is quite 
similar to paper. 

(h) Since the free energy on the surface of the film 

is quite large, it is greatly of affinity with water, coat- ss 
ing material, ink and chemical, so thai ft is quite 
similar to the nature of paper, which can supple- 
ment the defects of the conventional polyolefinic 



film with respect to printing property and writing 
property. 

(i) Since the surface of the film is activated and pro* 
vided with a lot of fine convexes and concaves, the 
bonding strength with the adhesive or the release 
agent is quite large, if used as support member of 
adhesive-backed sheet or adhesive tape, there is 
no peeling off of the release agent at the time of 
using, and the bonding strength to the object to be 
adhered is superior, in addition there is no adhesive 
left after peeling off. 

(j) As the raw material, it uses the polyolefinic resin 
and the inorganic filler, it can be manufactured at 
the cost lower than paper. 

Further, according to the manufacturing method of 
the functional polyolefinic tubular film or the functional 
polyolefinic f flm of the present invention, the tubular film 
or the film having the above superior properties are 
manufactured easily by making use of the convention- 
ally existing apparatus at low cost In addition, the prod- 
ucts including such as packaging bag or other products 
derived from the tubular film of the present invention 
also providing the such superior properties as paper 
has, i.e. superior touch like paper, air permeability, 
moisture permeability, writing property, printing prop- 
erty, adhesive property, easy tearing property, the supe- 
rior water resistance and the resistance against 
chemicals, in addition, appropriate waste treating prop- 
erty, so that these films can be used in a variety of fields 
such as, for instance, packaging bags, films for agricul- 
ture, films for construction (for instance: moisture pre- 
venting sheets and so on), adhesive-backed sheet, 
adhesive tape, provisional protecting fDm, masking f3m 
for coating, incombustiWe sheet, table cloth, floor cloth, 
envelope, bag for medicine, shopping bag, paper for 
poster, paper for calender, stationery, wail material, 
sheets, cloth, hats, sports goods, instruments for 
amusement and tape. 

Claims 

1 . A functional polyolefinic tubular film is characterized 
in that said tubular film consisting of polyolefinic 
resin composition combined with inorganic filler 
which is 5-150 ^m in thickness, and on either inner 
or outer surface, or on both surfaces of which a 
corona discharge treatment is applied at a treating 
power of SO^OOOW/n^/min.. 

2. Afunctional polyolefinic tubular film is characterized 
in that said tubular film consisting of polyolefinic 
resin composition combined with inorganic filler, on 
either inner or outer surface, or on both surfaces of 
which a corona discharge is applied, wherein at 
least one of physical property values of tearing 
strength, strength at rupture, elongation at rupture 
and shock strength after the corona discharge is 
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applied is less than 70 as a relative value compared 
with 100 as the corresponding physical value taken 
before applying corona discharge. 

3. A functional polyolef inic tubular film is characterized s 
in that said tubular film consisting of polyolef inic 
resin composition combined with inorganic filler, on 
either inner or outer surface, or on both surfaces of 
which a corona discharge treatment is applied, is 
characterized in that one or both of physical prop- to 
erty values of an air permeability and a moisture 
permeability after the corona discharge treatment is 
more than 300 as a relative value compared with 
100 as the corresponding physical property value 
taken before the corona discharge treatment. is 

4. A functional polyolefinic tubular film according to 
one of the claims 1 -3, wherein the polyolefinic resin 
composition containing at most 30 parts by weight 

of styrene-butadiene-copolymer containing 65- 20 
85wt% of styrene. 

5. A functional polyolefinic tubular film according to 
one of the claims 1 -4, wherein the polyolefinic resin 

is polyethylenic resin containing at most 30wt% of 25 
pdypropylenic resin. 

6. A functional polyolefinic tubular film according to 
one of the claims 1-5, wherein the film is in a form 

of roll. 30 



filler is applied with a corona discharge and that one 
or both of physical property values consisting of an 
air permeability and a moisture permeability after 
the corona discharge application is more than 300 
as a relative value compared with 100 as the corre- 
sponding physical property value taken before the 
corona discharge application. 

11. A functional polyolefinic film according to one of the 
claims 8-1 0, wherein the polyolefinic resin composi- 
tion containing at most 30 parts by weight of sty- 
rene-butadiene-copolymer containing 65-85wt% of 
styrene. 

1 2. A functional polyolefinic film according to one of the 
claims 8-11, wherein the polyolefinic resin is poly- 
ethylenic resin containing at most 30wt% of poly- 
propylenic resin. 

13. A functional polyolefinic film according to one of the 
claims 8-12, wherein the polyolefinic film is in a 
form of roil. 

14. A process for manufacturing a functional poly- 
olefinic film characterized in that said process com- 
prise a step of applying a corona discharging 
application on at least one surface of the film con- 
sisting of a polyolefinic resin composition combined 
with inorganic filler at a application power of 50- 
^OOOW/rrrVmin.. 



7. A process tor manufacturing a functional poly- 
olefinic tubular film comprises a step of applying a 
corona discharge on either inner or outer surface, 

or on both surfaces of a polyolefinic resin compost- 35 
tion combined with inorganic filler at a application 
power of 50-3, 000W/m 2 /min 

8. A functional polyolefinic film consisting of poly- 
olefinic resin composition combined with inorganic 40 
filler of 5-1 50 jim in thickness, wherein at least one 
surface is applied with a corona discharge at 50- 
S.QOOW/nrf/min.. 

9. A functional polyolefinic film, at least one surface of 45 
a film consisting of polyolefinic resin composition 
combined with inorganic filler is applied with a 
corona discharge, and at least one of physical prop- 
erty values consisting of tearing strength, strength 

at rupture, elongation at rupture and shock strength so 
after the corona discharge is applied is less than 70 
as a relative value compared with 100 as the corre- 
sponding physical value taken before the corona 
discharge application. 

55 

1 0. A functional polyolefinic film is characterized in that 
said at least one surface of a film consisting of poly- 
olefinic resin composition combined with inorganic 



15. A packaging bag obtained by cutting a functional 
polyolefinic tubular film described in one of the 
claims 1 -6, approximately perpendicular to a longi- 
tudinal direction of the tubular film by a given length, 
and heat-sealing one openning. 

1 6. A functional polyolefinic film according to one of the 
claims 8-13, wherein said film is used as a base 
material of an adhesive-backed sheet or a adhesive 
tape. 

1 7. A functional polyolefinic film according to one of the 
claims 8-13, wherein said film is used as a masking 
film. 

18. An adhesive-backed sheet wherein an adhesive is 
applied to one surface or to both surfaces of the 
functional polyolefinic film according to one of the 
claims 8-13. 

19. An adhesive tape which is formed by cutting the 
functional polyolefinic film according to one of the 
claims 8-13 at a given length and being applied with 
an adhesive on one surface or both surfaces 
thereof. 

20. An adhesive tape according to the claim 19 which is 
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used as an adhesive tape for adhering a masking . 
film to a object to be coated. 
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